Variability of parenchymal expansion measured by computed tomography.
Computed tomography scans of isolated dog lung lobes at different lobe volumes were used to determine the variability of parenchymal tissue density and the variability of parenchymal volume changes on the scale of a voxel, a cube 1.5 mm on a side. The variability of tissue density increased with decreasing lobe volume. The variability of tissue density of neighboring voxels was positively correlated; the spatial correlation decreased exponentially with distance with an exponential scale of 0.3 cm. The ratio of the volume of the parenchyma within a voxel to its volume at total lobe capacity was calculated from the tissue density data at two lobe volumes. At a lobe volume of 40% total lobe capacity, the local fractional volumes were 0.42 +/- 0.12. The variability of ventilation that corresponds to this variability of fractional volume is large enough to explain the inefficiency of mixing in the isolated lobe and the slope of the alveolar plateau of nitrogen concentration in the expirate after a breath of oxygen. These results are consistent with data reported earlier on the variability of parenchymal volumes at a scale of 1-10 cm3.